Regulation of glutamine metabolism during the development of Bombyx mori larvae.
Waste ammonia is re-assimilated into amino acids via the amide group of glutamine and the amino group of glutamate (i.e. through glutamine synthetase/glutamate synthase pathway) for silk synthesis in the silkworm, Bombyx mori, in the last larval stadium. Glutamine concentration in hemolymph gradually decreased with the progress of the fifth instar and it remained at very low levels during the spinning stage, then followed by a sharp increase at the larval-pupal ecdysis. The changes in glutamine synthetase (GS) activity in silkworm tissues were relatively small through the larval development, while the changes in glutamate synthase (GOGAT) activity, especially in the posterior silk glands, were more drastic. In addition, activities of GOGAT in the tissues were much higher than those of the other enzymes involved in glutamine utilization, suggesting that glutamine pool was regulated mainly by the changes in GOGAT activity. Western blot analysis indicated that the changes in GOGAT protein level correlated with the changes in GOGAT activity. Topical application of a juvenile hormone analogue, methoprene, induced an accumulation of glutamine in the hemolymph of the fifth instar larvae. The levels of GOGAT protein and activity in the tissues of the methoprene treated larvae were much lower than those of the control larvae, whereas the methoprene treatment had no effect on the levels of GS activity. In conclusion, GOGAT expression promoted by reduction of juvenile hormone titer is quite important for enhanced utilization of nitrogen for synthesis of silk protein during the last larval instar.